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[g«Ai#] 1. S^Ai- §A1IAi(£S)_1S 
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1020010038430 °=J* r : 2001/9/10 

(Autoverify technique S£^- Simultaneously programming and verifying) -5.5. 
a]§>£) 31*1 ^E-H tfl °1 ^ 1- 3#*H SSZL^o] ^.jg Dfls. 

El €<H1 tfl^H^r ^^2)5.^1 -§■*!"§: f^W^ €3 S^lal, °)1S. 

£ 3a 

#HflAl nflJEe}, ^El efl^, ^<gS, <&*i<gZ. ^21 S, efl^l^El, Afli 
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WW] 

4fl-83l3.# °l-§-tr ^Bld]^ D)la.^ ^s.zl^/^^ {Method of 

programing/reading a multi-level flash memory using Sensing circuit} 

£ 3a ifl*] £ 3ctt 1^°fl €-8 slS* °l-§-tr ^eflt ^sflAj nfl 

£.e] ^^*>7] ^*r^ £A]tb *-§-£.. 

3E. 4a vfl^l £ 4c-b ^°fl 4€- ^^5.* oj-g-^ ^eflU #eflA] n}] 
£S] 2} — wj-^l- ^^^>7l £A]^ 

£ 5^ ^°\) °l-g-^ ^E|Efl>§ fejA] DfljEe) £Sn 

^/el^. « 0 >^^- ^s}7] 
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^-fc ^3-2-3. 4^}^ €*Hr ^ 0 J"# 7W£s ^Kr ^(Iterative 
program verify technique)^- T.J-g-^cf . 

^3 efl^ ^>M- 3* 7fl^^ a]ii7l (Comparator)* g±r <g2. 

<23> £ H SAl^ WfSij- ^-o} ; ^B)5ll^ nflS-el* KS.ZL^/E]^}7] 

' tf ^^Sj^-fe, ^-2.^1^1 ^^(VDDH o]7|-5]J1 7flo]E<4 c^ojol ^ ^ 

^eb^ ^oj ceflojoj) <$%q pmos M ^^-(PMl)^-, ^1 1 vfl^l *fl 3 
7)§^<a-(VREFl ifl*] VREF3)^- *H8*rfc 'l^^ ^^-(5)^, *D 1 «33 #7} 

^€ €(FMC)2] £L3]o}o] <^^s)ji *|) 2 ^3 #*Hfe 7^1 l Lfl^l ^fl 3 
7l^^° t f(VREFl ifl*l VREF3)o) z]-z}- °)7}5\o] o)m. *) M $. ^2j-( X l ifl*l X3)» 
#3*Rr Tfl l iflxj ^) 3 HlJaJfd ifl*l 3)Sr, *]] 1 ifl*l 3 «)S^-(1 vfl^l 3) 
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2) #3 (XI X3)# cla^SM 2 «m eIMeKmsb, LSB ^ t^*Hr 3 3*3 
^(4)» tM3€3-. 

S^l <^^tl- 2ltt(VG)* 3-ff7> ^S)^, *fl 1 Tfl 3 y]jE 

■¥■(1 ^1 3HHfe ^(FMC)Sl ^ ^oj-ojl ^-^>7fl ^3l<?] ^ 

•y-^-S w}^<H 37fl^ 7l^^<y-(VREFl ^fl^l VREF3)^- a] :e«>ji , zl tijjn^ 

*KX1 tfl^l X3)^r ^^^«-(4)o)] o]*]] t^^^s)^ ^(FMC)^l #<£°1 47])^ 

# <HtH 3*l*Rr*l2] ^Ji» 2 «]JM t-ilol^(MSB, LSB)5. wB 2 -^ v+bJ- 

^^Sfe, iSL^ ^^(VDDH oi7>s)JL 7l]o]E£}. ce)]o]ol ^-f- 
%s\o] A]En^ ^ cenoi^] o§;g£ pmos M^^EKPMll)^, 7l§^<y-(VREF) 
■i: ^*Rr 7l^<£ ^-^-(13)^, tb #7>7> ^^^1 IB(FMC)^ 
s)JL 4€- ^7H1 7l^^<a-(VREF)^| tl7>5]^ ul ^(11)^, H tilJUH-d!)^ 
«H 2 ti]M dlolEi(MSB, LSB)» #3*Rr 3^^(12)1- 2.^ 
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<29> 47fl # Zj-Zj-S] ^ ^oj-^ ^ ^oj-^ofl rfl^K^ 37>^1 

* 3 ^Hl ^ 1-EflAl D)1S.S] ^flol TiHEofl ^>^0. S SEfe 

#313 *)H TflolM Cls^^(12)^ ti]jE^-(H)^ 

#^ S3^1> 0 > i3(FMC)3 ^<g-o] 47H21 -g-^ ^oj- s)]^ ^ o^ofl sj)^} 

£r*13 2 wlEo] cflolBKMSB, LSB)S *}^<H M-Ej-^th 

<30> ^-71^ £0], 1 -gAloflofl rrf^. ^^2lS# o)&ffrd\ H^eflt T>fl 

^-^■01 ^>^>q- ^1 s]5.7> ^^1^ #;*M $|od| ( ^ 2 -gAHH 14s ^3 
i=HW 014. zlbIjl, sl5.7> z}-zj- ^-als) 
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<31> n*2H, £ ^71^ S-^l^* «fl^^7l tf|El efl^ #2fl^ nil 

*Hf- 3lr HSZZ.^ ^^(Autoverify technique SEfe Simultaneously 
programming and ver i fying)°.3. 'gEl El]*) #Hfl4=] oflss] sj = 

aj-aj- 7)-£eHH igMJf}. efl^^^- Ell^Eioii *] ^ o.s*i , 

•<32> £ «vtgoii 4^- €^s]St ol-g-tr ^ el] 12 #afi*l ^12-^ 

= 3.zi^€ sfl^sRr HH^l- 3}*]^eW *|#*Hf cflo]^ 

#31, ^^Ej-o]oll i ;£oJvg. o] 7 >^- ^ #7l eH^^ofl T^Jg v])o) 

Ei7> *fl 1 cflolEjo] X| l Dfls-^ Tj^oflfe #71 ^ iSLSAl^ 

*ll l efl'i ^d^S. -R-*1*H, *fl 1 °}"d *-H*} ^1-2.3 

=Szl^# ^a]*H ^ #°*M- *ll 2 ellt^l tf^l^lfe *fl 2 efl'i 

S5.ZLB* ^Tfl, ^7] ^|S.e).ololl XI 2 ^^ZL*» 6]7>tr * #7} 2fl*l^El 
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ofl *i#€ 3]o]Ei7l- 4 1 ^ *U 2 dlo]E^o] ^ x C£±=. ^ 2 ^ 
°ll*r #7l 4!#3]S.«- ^.SAl^ ^ *1<3>§- -a-^l^H, 1 S^r *1] 2 dl^B^7> 

?}*1 #^171tt ^1 3 3112 ^SZL^ #7fl, #7} ^^EfolcH] 2fl 3 ^^Ziefl ^ov 

917}*}: ^ #7] Efl*l>=l=H *1#^ t-flo}Ei7> *fl 1 , 2 SE^ 3 3l°lEi<y 
4 1, 2 SE^b *ll 3 *flS-E| ^-fofl^r #7l ^.^a]^ ^ ^ 

tf-S- -fi-*l*H, 1, 2 £fe ^1] 3 HH^}- o>\i M-x^^i uflse) ^ o.ofl 
^ Sia^t ^ ^°j-ir ^1 4 efl^M #^l7l^ *fl 4 efllS £S 

31*1^eH1 4 3Me1« x\$r-5}5i, Z)^^} *\] 1 3 = 3*3-* <y 

#71 V]ZL ^S-OflAi 7l$ ^ff- ^1 1 7l§ #ff-<4 oflSLEl «S1 =efl<y 

^» *HliiL «U*H, ^ ^°J-^1 71^ ^^.Cf ^-fofl^ #71 1 n 

°iei» en*i^EH 7-i^h ^i i ^iis.^ -s^- ^21^, fe£ ^^1^ # 

71 3l*l^l=Hl *1#^ #71 4 C-llolErl* -fM*H 1 ^lS-^ €3 Sl= ^*J- 

^ #5.*Hr 1 els. cj-Tjl, #71 3}£.eKH 7^1 2 els ^<3-i- °]7>*M, #7l 

^1 2 C-flolE^-h #^£]JE^- ^1^^1-b 2 ^7l5}- #7fl, #71 711 1 ^ 
£2] 4\1 ^^l^ #71 «1 ill 3}5.°1M 7l§ ^ ^^-^ *\] 2 £ 

^ ojjsel H*<>] cefloi £ff-» *Hls Hlia*H, ^^^l 7l§ ^cl- 

H^r ^^1^ #7] 2 C-flolE-ll- Sflxg- ^#^H ^1 2 ^£5l 
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* 4 2 2j = €^.*Hr *H 2 SjH. ^1, ^^.Bfolofl *f| 3 

e)j= °J7HH, 7>^E^ *)] 3 cflo]Ei7> #33^ ^l^Rr 3 

2:7l^j- #7}], ^7) 4 1 2 nflSE] d >\i ^-9-^^- #7) S) 

*\ 7l§ #-ff- 3 71^ #^-<% nflS.iL) H.5flO] *H15L 

a]^H, ^ ^i^ol 7]$ iSilcf ^ofl^ Aj. 7 ] ^ 3 cflolEil- sfl^ sfl 

*1^eH *fl 3 *flS.e] -i^r ^2)*}J1, ^ ^"71 efl^eH 

7>i^ ^-71 4 t-flo}E^» -R-*l*}<^ 4 ^^SLS,^ 3 ^ *)1 

4 °HH.el €^ ^S.*}^ ^] 3 H]= #7415. ol^^]^ 

<34> o]*> t ^Jf^ %^d\ ^ A] 0^11- T5\Sr #A%*\ ^f>}7]S. 

<35> £ 3a 5- 3c^ #^<H1 x^€- 4fl^3.# c]-g-^ #3W ^ 

2. el ^S.ZL^ HHl-i- ^^s>7] ^1«H ^1^- 
<36> 3E. 3a^ efl^l^Eloll ^^.ofl nj-ej- nfls.^ ^ ^t^M 2 

<37> £ 3aofl £o) t #sflA] nfls-sll- H5.Zl^^7l >iol o] 

^ 511^5. ^<?]7H Cflt!: 31*1 iE-H *]#$t)-.(S101) AA 
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ofl 4^711(^1 1 ifl*l 4 31^)5. 4*1 <H ^ ^-f 4^^}^ 24^(11, 10j 

01, IDS ^44 27fl^ Efl^]>iE^7> ^Jl47fi ^4. ^ ^ 

<^Htt #Hfl4 ^12-^^ = 5.^ ^£7f 4#7flS 4 J rM*l*r ofiS 

<38> Bfl^l^Bloil ^S.ZL^^7l ^tt 3H47> nflS-Hl ^Jlf 

-S°fl^r 1 ^-B5}o} ^<£(VplH <?]7m4.(S102) Tfl 1 ^^.e}o] ^^(Vpl)^ 
<39> 1 3 = 4tl ^SKVplW ^17>S]^ ( % « *]^4.(S103) 

<40> % ^o] ^1^5]^, ^ iS<2} 511^] iE|o|l C-flolE^ol) 44 ^ 

SSH^ ^^t!:4.(S104) cflt #<H, 314^4*11 3M44 11 ^ 

3-f4|*r H^^I^H *j] l 5fl*i4 S^tf* -B-^^^cf^ <2J 

00«J ^-M^r *1] 4 eflf44 = SZL«* ^A]sgo> ^t}^ ^.g- 

34^4. 

<41> 5|14^EH1 C-flolBl7> lH 0>^ ^cflfe ^ 2 31*144^ 

^^1^4^ ^^.S. ^*>J1, ^9] 74<$^r J] 2 31 144 
*1 71 7] ^sH 4^ 3# « 0 >^ KS.ZL^ ^AltVcf.(S105) "llS-el 
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<42> el^AE^i o)b]7\ 11<U ^-Mfe HSZi^-a- ^*1*}*1 &$tHir 

°lBi7> 11^ ^-^Ml^r ^sa^t -g*l*>*l &ji €3 M # 0 h Vo 1 ^ l Ml*l *fl 

4 31 IS # 7K> ^ 1 |VO S «] t E|t= ^ A] =Efl<y 

» 7H> *5 7ll *M ll°fl ^fl^Kr 3H^« M-Hf'i ^ 915L^ ^f. ^tfl 

Efl^liE^l r|olEi7> 00°^ ^^]^ ^ *£-H^Sr 3-^ ^ 

^°h Vo 1 *H 1 i-fl*l *fl 4 5111 ? fe^r ^ 4 

, sli= ^ X| j= 5 flo) 7 ^ ^ ^s.^] §H oo^l *fl#sRr 

^7>Al^lcf.(sl06) 

<44> ^ ^Jr^ #7fA]^ Cf-g- A} 6)5)13, ^o) 5j]^]^Eiofl 7^j-^ 

c-1]o]e^) # 7 ]o} #7fl(S104 tfl^l S106)«^- 7MAl^ r 31, #7)2} 

= 5.zz.=g# ^a]*}- ^o] nv ^o]^ ^ 2 31 1 ^SZL^ ^l* f^S>JL, 7)1 

3 #7)15. ^<^^:4.(S107) 

oil 1H ^1^21 €4 10^1 ol^ pflS-Sl >i£] SSJ^ 

^-*M ^£1<H llol 7-1^ v\}5_?J{ >g£. 1 gfltSl ^-^^oj-o. 

jb, 10°1 ^1-2-3 *ll 2 «2} S-^tf* ^-7fl€4. tcfsf^i , 31*1^ 
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E^ofl llo] *i#SH ^12-3 H*)" 10*1 SZ^ ^S-S] ^-8: £12^ 

°1] 11 5E^r 10°1 igofl tftifr *3_ll*g 

<46> £ 3b^ ell^iE^l ^ ^1-2-3 -S^sH 3 t-mv} 

^ 31*1^e-h d)oi^7> ii 5E^- lOtl €-t- afl^sKn M-H^l ^sfl^i 

^ ^^1^, isjft ^fls-e] « 7 ]§ iHl 

2 ^e)-<?l ^<a-(Vp2)ol <?]7>^cf^ ^ °1^H^ ^ 2 ell ^S.n^5>^ 

<47> £ 3b<^] W>5+ ^o] ; v\]S_^\ ^4 7l§ -t«fl^ ^A]^> 7 ] 

*ll 2 ##(Vp2)°l ^l7>^cf.(Slll) *fl2 $|J=ete] #<3-(Vp2)£: 

• <48> all 2 £]2=5K1 #°*KVp2)°l ol7>2£)^, ^ ^*fl -i^l- *13^.(S112) 

£1^^ ^^*Vcf. 41- 1-<H , eflxl^Bio]) c-11o]e^7> 11 5E^ 10 

<=>1 ^s)^-S-* ^l^HS ^)*}*} gul, ilH ^ 
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<50> Efl*l^E-H t^VsJ *\}o]b\7} U Sfe 1<H °}^ ^-foflfe ^±i>} z\) 3 efl 

7}*] *r ^AltV^ 3}JL3. ##*}ul, -t^l 3 5)| 197} 

*1 tf-g^l^l ^sH *}-§• 3^ = 3ZL*S «<H]°.5. HSa^f ^1 *!•£}. (S114) 

7l§ ^ 2] 5.21 7]§ *l-ff-<2} alJH^ a^Zl^o] 3}jL5q^ 

^S}^, ^12-21 ^ SSIL^ ^ ^X\o\) ^A)£] 

<=}. 

<5i> ell^iEioj] r-flolB^] tt}e} 4i^o| 3-Zf- ^5]^ ^ ^JlI- 
^7}Amt}.(S115) 

<52> ^ ^7} A] =t\ Cf-g- ^o] ^UJH)^, A}!^ efl^l^E}^] 

c4Mi=W 4^ A o v 7 jo} cj-7fl(S113 ^*1 S115)#* ^fl^A]^, # 7 ]oj ^o. S 
Sin^l- "s^l -t^l 3 Sit #7fl-I- ^«}Jl, *ll 

4 31 1 SS-ZL^ ^7^15. ^<HW.(S116) 
<53> #7HH 3 Bill SSzl^ ^-Tijl- 31*1^eH *i 

3H^7} 01 0091 ^ 2-¥^ ^ *}] 3^11 s\v), ell 

*liEiofl ii ( io 01^1 *K>£H ^12. e) ^ ssn^ s.^ ^ 

s€ ^11-e.Hl <M ^ai^i ^fec}. 

<54> £ 3ctt 31*1 iEHl ^jiofl n}5} nflae] ^ ^^^H 4 31^7} 

*1 SS-IZ^Rr «<H^ 1-}EH1^ *#£o]cf. 4 £fl>g7H SSZL^Kr ^ 
^ 31*1^B-H1 OHe-17} 00<?1 >S<*I| ^SflA-lnV = 5.ZL^ -*JAl*}D}, Si 
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ZL^# ^}S}7) ^2-^ 71^ iSofl 3 fls.^*} ^<a-( Vp 3)ol o]7V 

€i=Rr 3 ^l^H^r Xl 3 eflt^] 

<55> £ 3C°H 5*1^ W>S}- , *\}S.Z\ 7l§ -i^lfe- Mn^f *H^} 7 ] 

X| 3 fl£.eK! ^^(Vp3)ol ^l7V^cf. (S121) Xl 3 ^S.bK1 #<?KVp3)£r 
<56> X] 3 3i=HKl ##(Vp3)°l «l7>sl^, % «l*fl sg-i: *13^.(S122) 

sc^zz.^ :g^t}. d|)» s.<H, efl^E-H c-flo1^ 7 > 11, 10 H^r 

01^ ^-f°fl^r XI 3 « #7)1^ ^ n Sn 

^o] ^H^HS SS-ZL^-i: ^Aj^l ^ZL, ol^qsl 

tfl^A^jnV ^eH^ ^SZZ.z»-g- *UltH}.(S123) 

<58> efl^l^Blo)] cflo]El7> 00^ ^-f^xr XI 4 ell^^lfe ^ 

3 ^*Val, ^ Xl 4 eflt^l #3^17171 

SSZL*g «o>^-°S S.3.ZL^ ^A]^Cf.(S124) SSZL*g 
, -g-Alofl /lAo«nol|A^ = 3.ZL^*1 S^ol 7]§ ^ ^ 

# SjS^ 7l§ SHfSj- ^SZL^o] ^5]^ iS.ZL^ 

<59> 51]^ ^d\) C-llolBlofl nq-Ef J2.J=L ig ^J.* 

^7>A]?lcf.(sl25) 
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<60> >i ^7>a1^ 4^- €°1 #^=1^. ^€ €^ 3]*1^eH 

^e}- a 0 v 7 ]^ ^^](S123 tfl^l S125)#^r ^M^l^, #7]^ ^SLS, 

#S*1-4.(S116) 

<62> Z|- #7fl^ ^*HH, ^S.^L^o] ^eflcQ ^^-7> ^ 

o}x]r&X\ ^^Cf 3 7)) S\x£ ^ ofls ^ S)5.7> ^oflno] JE. 



<63> £ 4a ofl*l £ 4cfe £ ^l-§-^t ^^5)1^ #2flA] 

<64> i s|;e. #7}]^ -g-^ ^i«a-o) i efl^ci ^]£g] ^-g. ^g-sH 1 efl 

>§o]j Sfl^]-^ *jj 1 tflo]Bl(ll)l- sfl^- Efl^EH X-^Rr ^^o]cf. *)) 2 E} 

*11 2 t-lHEi(io)* 31*1 ^lo]4. ^1 3 e]^ ^lfe 3)*1 

— ^ °fl 1 SEfe 2 I3flolB-l7> ifiofl cfl^flA^ Sl=. ^] & 
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3M3(0D* iSfl^EW ^lo]cf. *fl 3 BjSL #31 7> ^a]^ off 

31*1 ^E-H °Fr 2 d ^olB|7> &-8r H^l ^^-8- Xl 4 ^IfS 

31*1 ^^Hl A 4 cflo]Ej(oo)i- ^^4. 
< 65 > 5. 4afe ^ ^ ^-n}^ Effoil trj-e)- ^<y-o] ^ i efl^o] 

*i#*Rr Xl l 3 = #31* ^^^1-71 5^1^ if£°14. 

<66> £ 4 a ofl h><4 ^o], 2fl 1 s)j= #7)1 7> £H ^l^^ofl 

4 t|]olEl(00)» X\*X*\3L, 7>^E^ o. ^ j_ cflo]^(H)S. Zl^Jl 

, ^HS-Bl ^4 7]§ >i°flfe- *fl 1 ^(Vrl)^: tl7>^t|..(S201) 

<67> X| l flS-efoi ^^-(Vrl)o] <y7>£)^, 3} *l ; 3t!: c K(S202) 

<68> ^ W}*fl oflS.^ ^O] ^S^, ^SZL^ #3HH A>-g-tb «S=Tr °fl 

S.E1 ^ :EL3l°J 7l§ 4.9] =e)loi ^i^.(S203) 

<69> uflS-S) ^ ^fif 7] § ^ =51101 ^^J. J! -g-B} 

wlia(S204)*M ^ael s£o\ £<$o} 7l§ ^5] &<&3.*}- ^ ^ O-ofl 

7>£eW-H ^) x c-flo]Bl(ll)« Sfl^ 511^1^0)1 ^^t|..(S205) °flS. 

51 €3 M ^^l 7l§ >fsj -^^iLt} ^-_o# nils. el ^^1 g-i* #<&°) 

A 1 51]^ *fl^Kr 3* tb^. 6 1S €^-7> #o] Jr s 

711 3^, °lr ^S.Bl ^ofl C-flolE-l7> XI 1 tj)olE)(H)6|| Sfl^Kr 
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' n 3*HI 3^r£)<H ^H 1 ^* ?}£EiolH a^^ i cHjo] 

3(11)^ 5)1^)^5- ^^Cf. 
<70> v\}2.?l J£°) ^ #<£o] 7 1§ ^o} ^ ^-f^fe Sfl^l^Ei 

6\) z\%S)o] <&±r *fl 4 3HEK00)» ^]^4.(S206) ^12.^ ^ ^ #c£o] 
^*}7\) £ 4 s ®?) n^), M 3ltoj nfl^ 

<7i> v\)s-^ ^ nj-ej- 5)1^1 ^ofl ^ 1 c-)io}Bl(ii)# 

*)1 4 3MbUoo)» -R-*l*Hr 3^ ^sl^ 

4^- ^lS-E) « el^^>7l € ^7>A]^lcf.(S207) 

<72> >g f7M^ 4-§- -^^5)^, #7lKS203 S207)-i-^- 

#^-W-.(S208) 

<73> #7HH A^*}. ^1 ! e)c ^| 7 ]. §^ %\<&6\ »1 1 51)^ 

°] x^lS.El ^ SjH. 5l)^^o|l 1 C]]o)Bl(ll)7> *\%S\JL, 

1 eflt ojAj-oi t^is.^ ^ e fl ^ iE ^i 2fl 4 cfloiBl(00)7> -R-^l£)Ji, ^ 
ei= =^0) aj a1 ^4. 
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<75> 5. 4b<^l H*ltb *H 2 ^JE. ^-^171- Aj^Sjig sll^j^E^] ^^-5} 

*f| 4 cflo]EK00)^ -fr*l*}-JL, *)1 2 t-11o)E-1(10)5. ^ 

ZZ-^Jl, ^3-3 7}^ *ll 2 ^S^tl #<3-(Vr2)^r 

Sl7H^.(S211) 

<76> Tfl 2 ^5}-<y &Wr2)°] °17}S\t£, ^ «}*J) ^ x]p§^.(S212) 

<77> ^ pflS-E) ^o] ^S^, nflSE) ^ ^ ^oj-ofl tfl^ ^Ji* 

Sfl^liEl^ C^ojEll- ^#(S213)*>J1, Bfl^^o]] T^S^ olfe t-flo} 

B]7> 1 cflolEl(ii)ol^l- ^^.(S214) efl^l^ofl T^SH Si^ 

■a- ^1*>^, #3 #5.^ #Efl5. ^€-^.(S215) °l*r 31*1 i 

^M^W 1 ^olEl(ll)ol Jg*. *\) 1 E)= ^T^H E] = 

Sl= 1^.7} &7l nj]^o]cf. 

<78> 5ll*l^Blofl ^^£)<H ol^ cHo]El7l- 4 3HEK00)<?] ^-f^lfe <^H^1 

^^Ht 3H37} Sil^l^Eloll o^} ^ ^EflojjEJg., El^ ^Al 

s>7l Sin^ #3HH xj-g-tl: €^ = » °1 -§-*)! ^lS-s! 1^ ^\9l 

€^ 7l^ ^eflo] *J=~i- Aii^*];Cf.(S216) 
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tilH(S217)*H "DS-E] ^ ^oj-c] 7 ]# ^ M £#214 ^Sr %^-o\) 

7>£eMH A <P3€ *11 2 cflo]EKlO)l- efl*l^£H ^^-*!-nf.(S218) "flS. 

^ ILZ]}9l ^^"7> JlSTfl S\JL, o}^ ^ofl cflojE^}- Z\] 2 Ej] o) E-) 

(10 HI n^TT ^ ^HW- *H^i, ^ -tl^ofl ECfEf Aj\+ OflST ^ 

^3^r ^-gr^o] ^ ^]-o]] ol^ 7>£E-H 

*)1 2 ^H^K 10)^ 31*1^5. ^^cf. 

<80> i£E] ifl<2] Jg-^ ^^-o] 7l§ -f^ ^dt^4 ^* ^-f^ 3]*]^ 

7-R>sH *1] 4 ^olE](00)l- -B-^*Vcf.(S219) ^lia^ ^ 

^^Itt ^^>7il ^ &7] nfl^-ofl, -g-El *|<£o} 3)^0] nfl^> 

*] 5Jl^l^B]oll 4 cl]ol^(00)» 

<8i> ^jee} ^2] ^.^^1 4^ efl^)^^] *ll 2 eilolEKio)!- 

*i#£]<H SUfe 4 c-Ho]Ei(00)» -fM^Hr £33<H 3^ 

v\)5L2] 3^7] ^ tHjil- ^7>Al^rf.(S220) 

<82> ^ #7]- a] ^ cf-g- ^go] ^Bfls)^, ^7)2) #3)(S213 S220)«^r 

*M^H *}5LZ) *£2) ^ ^ 3l*l^ofl HH^* JE^r -R-*l 
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^tb4.(S221) 

<83> #7HH 2 e)= ^-^71- ^s]^, ^ ^1 2 eflt *i<y- 

3 e]= ^)ofl^«.E^ e)jel ol^^]^l g^rf. ^tb, ^ #<y-°l 

*1] 2 efl*m o]Aj-ol ofl^el 51]^ iE^ofl *H 4 Ci|^E|(00)7> 7}]^ -B-^jSl 

<84> H 4c^ ISn^ ^ €^ efl^i^l Sl^l ^] 3 efl^^l 

*)l5.s) i£-8r ^grS}<*| ^1 3 3llS°ll *fl^Rr *ll 3 tfo) ^ (01)1- efl^l^&icHl 
^^Kr ^ 3 Bl= ^<5j-7l S^ltl: 

<85> £ 4 C 6\) ^a)^ *}$>)■ ^-o], ^ 3 s}= 7} 3l*l^EH ^JSq 

<H $Ur »1 4 cflo]Bl(00)^ -8-^1 *>J1, ^^^-^13 n°)*\(01)3. ^ 

#£h zielJL, »)ls.e] 7l§ ^ofl^ ^ 3 3}i=eKl ^^(Vr3)^- 
•?l7>t!:^.(S231) 

<86> 71] 3 ^j^efo] #<#(Vr3)°l ^]7>5]^, ^ »i*f| iS-§: tt<=h(S232) 

<87> % tt]^) n{|2.s] ^ol ^S^, ^lJE-E) ^ -g-^ tfltb ^Ji* *i # 

*U S^fe eil^l^^ cfloleli. ^#(S233)^>Jl, efl7)^oll *i#sM ^ 
E^7> 1 SE.-fe- *11 2 cflolEldl S-ir 10) ##t!-4.(S234) ^l^l^E^o)! z\ 

*J-£H 9X$r 31 o) E] 7} z\) 1 ^1 2 cflolEiCll 3^r 10)^1 ^-f<^ °£2- 
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5.3 ^-EflS. ^r€-^.(S235) °l*r el)*liEH ^^<H HHel7}- *fl 1 

2fl 2 UMBKll 10)^1 <t£r 2fl 1 5E^r 2fl 2 iM-EL #3]°fl>H hJc ^aj-o] 

€-2-7} ^ 71 nfl^-o]4. e)= ^f-aj-o] ^A]^ nflS-e] efl^E-Hi 

2fl 1 2fl 2 cflojE-Ull 10)7> SlJL, EjJE. ^A]3flo]:*V 

°H2.S| -€^r Sll^l^Blofl ^ 4 C -llolE-l(00)7> a]^ 6 ! ^Cf. , Ell^^^ofl 

5fe dloiEl # Aj.^ tiiE^ #3 «)^-7> o«?l »)lJ2.el 

<88> efl^liE^i ^J-sH ^°1^7> 2fl 4 cflolEK00)<?! ^-f°fl^ 

3MEj7> 5ll*l;iEHl *j#£|<H oj*] ^ ^EflolS.^., E] — ^1 

^>7l ^5><^ 3:7lHH a>^.*1- ^ = # °l-§-*fl ^12-3 €^1 

^4 7l^ ^21 ^.ellol ^» 4Ri^t}-.(S236) 

<89> ^lasi i£2i H.eflo] ^^-sf 7i§ ^i^i ^eflo] ^<5>ji -g-^ *i<y-§r 

wlJ2(S237)^>^ *HS-B] ^21 -g-^ ^oj-ol 7l§ ^21 -g-^ ^^^f • 
^ 7}€r3°lH ^€ *\) 3 m°lEl(01)» «fl^ ell^^Bloll 7-l^cl-.(S238) ^S- 

3 €3 ^<a-oi 7i^ ^ °H£Hi -t^i #<£oi 

^11 3 511*1 #<>H Sfl^Rr 3* 2lnl^-cf. ols. *lSfl, 211 3 « 3«SH 

^ Jl 2 711 3^1, °1tt "II 5. E) ^oll X-l^ dlolEl7> 2)1 3 HM^i 

(01)41 *fl^Kr 3# 2M#4. n}-^, Ajl^ oflno] Aijrofl rcfe}- ^ o»a ^ 
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*] ^€ *fl 3 cflo]Ei(01)fe 31*1^5. 

<90> nflS.^ ^o] -el ^-y-o] 7 ]- ^o} ^ ^oV^C]- ^.o. Tj^o)]^ Efl^^Ei 

ofl *U V £)<H ^ ^1 4 t-flolE-KOO)!- ^l^cf.(S239) ^lS-al ^ ^ 
71$ ^ ^ ^og.^ ^cf^ ^ ^s.^ ^ ^ ^oj-o] 7H> ^ *)1 4 
^H^Ke.^., efl^liEioi] x-^i-sH oi^ 7)] 4 ti]o]Ei(00)7j- nrfls 

<91> ^o] ^oVofl 4^ eH^^^o]] *)] 3 cflolEi(01)# *H V *>7i^-, 

4-§- ^HS.e] « 3j£.*M $f«H -i ^7>Ai^it}.(S240) 
<92> ^ wjjrs- ^7>a]^ 4w €°1 ^d^£)^ ( ^oM 9] #2fl(S233 S240)»^r 

#^cf.(S241) 

5E*h -£€• *\}5-?l ^^5)5.^1 ^#^ZL, o^Sfli ol-g-^H £*>3 
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<94> #7HHi=. 2M]M(^1 1 ifl*] 4 £11^)^1 ^» <^*1 ^^^0.14, «lm 

<95> O}^}, is}^o) oj]^. *H ^ofl 4^ ^l^^S* Oj-g-t!- "£3 31 

<96> £ 5^ ^ xr}-g. ^flS.* o]-g-^- ^E}efl^ #HflA] ullas) n Sa 

ir ^^€^(100)^, ^^.^^1 ^^.ZLEfl^ ^(VPPH <?]7>S]jl Til o]H 7 ]- t= 

?)}91<*\\ ^ PM0S S.?l^>iEl(PM100)5)-, iEL5fl<y°l 4 V 7] PM0S M^N^Ei 

(PMIOO)^ J=5fl<?H <^^S)J1 7]]olE7> ^-7] S^^-(IOO)^ #^i=H ^TJ 

3^ 4i^.^7> -t(FMC)^ J=3]<?H <£^& NM0S M^^l^E-KNMlOO)^, 7} 

^^(VREF)^ ^*Hr 7l§*l<£ ^^(200)^, *V #7>HI aj-71 PM0S 
^El(PMlOO)^- NM0S S^^l^Bl(NMlOO)^ ^--g- o^^^ =efl^]^ ^o] <y7}£|ji 
cfs. ^ ^.^ojj av 7 ) 7l^^<y- ^^(200)3 7]§;*i<y-(VREFH 
u)M-s}±r «lH-¥-(300)fif, SSZL^ A]oi]^ 2ti]Eo| ^^.(MSB, LSB)# ^^^f 
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§ #^*KSL, ^SZl^o) ££.3^ £#oflTr A J-7] HliS^- 

(300)2)- 2^(100)3 ^*M: ^*M?lfe 4S-2i^ = ^ ^-¥-(400)2}-, 
ah 4 ^TflnJ-c}- #71 ^^^5. ^ -g3W400H A>7l 2«1M2] 

^sf ^^tb 7fl^2] eflxliEl (501,502)5. ^€ e^l^B] <H 3H(500)2h 5-1 — 
5.1=2] 4 i£7]HH efl^li^ ^eflo] (500)5. t^s]^ cflojE^l- 2«]M 

2] ^*Rr 7>^e^(600)« ^^4. 

<98> Aj-7l ^^-(lOO)ir £iasfl^j *i°J-(VPP)°l *]7}s]ji 7flo] 

M7> J=£fl<?H <S^€ Til 1 PM0S 5.^^1^Ei(PM101)2f, ih.2.^H HSZLEfl 

B J ^(VPPH ^7>E1J1 7)}°}E.7} =511^1^1 ^ <a^£)^ 7llolE7> *fl 1 PMOS 

E^fl^iE^ TllolEoil ^ 2 PMOS 5iffl*l^BKPM102)Sj-, ^1°1^ 7 > 

Ai^€ ^(FMC)5l = eH<£H ^sfl^lo] ^y] i PMOS S^t^e) 

(PMlOl)^ J=3fl°H *)] i NM0S 5.^7]^^(NM101)^, 7flolM<H] = # 

«a-(VCLAMP)ol <?]7>5]J1 ^efl<?1o] Aj-7] ^i 2 PMOS 5.^7.)^ (PM102)2} = 3]<?H 
7fl 2 NM0S 5Sfl7]^(NM102)2]-, Tfloj^oi] ?J°fl o^a] Ji(VREN) 

7> <?17>£]JI *fl 1 NM0S S^7l^(NM101) ^ 7fl 2 NM0S 1^1^ (NM102)7l- 
Jf-iLS <£7j4g i^.^5f *M#<y-(VSS) ^7>7iofl ^ 3 NM0S 5^*]^ 

(NM103)« i#«H ^€4. 

<99> 7}^£<S ^^-^-(200)^ Jl-2.^H SS-ZlBfl^ ^(VPPH ^17}S)ZL 

7flo]E7l- ^ "^^H #7] tilJH^-(300)^ <g^€ PMOS S 

Sfl^iEKPM200)2f, TllolEo]! TflolE *l<y-(VGH PMOS 
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JE^^]^EKPM200)sf 3*l#tt(VSS) #*1-?H 3^r€ -i(CREF)* Sfsfc^ 

<100> Aj- 7 1 U]JH«-(300)^ ^oJ.(VPP)ofl o]«fl f ^ 1&*H # 

71 7l^^<y- ^^^-(200)^ 7]^^«a-(VREF)ol «?]7>S)JI ( CfS. ^ c^ofl € 
€tf(VCELL)°] "?l7]-sj<H oji- tiling ^ ^#7](301)5. ^^4. 

<101> Jg 7 ) ^ ^^«.(400)^ A]ofl A> 7 ] efl^j^E^ o^o] 

(500)S^-Ei 2 wl^o] c-flo]^(MSB, LSB)« °j ^ «>o> |Ao»n oioflo]^-A}^ 
(SAEN)l- #^*Rir 9j^oll-^lJL ^"^^(401)^, #7} o]o))ol 

^.a]^ ^«.(40i)^ ^owa oio]io)^.Al^(SAEN)l- efl^l S}-£f Bfl^(402)fif, 
#7] «1 J2-*f (300)3} #71 2fl^-^(402)^ #^ g ^SZl^/el= JE.JE. ^13} 

41J:(PRSEL)7} <^sH fesl^ *H ?HM1-^]J:(SWEN)» # 

NAND 7flolE(ND400)5!l-, #7l «1 JZ^-(300)^1 SSZL^/el= 
^^^1^(PRSEL)7> °J^£H on- i^-g- ^ AND 711 oIe (and^o)^, S.31SH 
-ffl^S. olollol^-A]J:(SAEN)7> o]7>slJi 711 o] je ofl #7l AND Til olE( AND4 oo)o) 
#^o} oi 7 ^^ db^7> ^.^l^<a-(VSS)<Hl <g^^ *fl 1 NMOS M?fl^^El(NM401) 
S}-, TflolMofl #7l Efl^l-^(402) °4 #^ol o] 7 ].slj7 =3lolol #7l S^^- 

(100)3 2 NMOS ^€^l^(NM102)Sl TflolEofl 0^3^ ±£.^7} 
(VSSW *\}2 NMOS M^l>iE-l(NM402)^-, TflolEofl # 7 | efl*l ^-(402)3 # 

§H o] 7 i. 5 i J1( NMOS ^.^I^eKNMIOO)^ ^^l^i<a-(VSS) ^7>7>o)l ^ 3 

NMOS ^.i?H*liEl(NM403)2h #7l EH *1 -^(402)3 <£*U1?1 olofl 

°llr^l^(VREN)» 9jtHE-l(INV400)l- 3E^-*H ^£cf. 
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<102> #71 ^<S£ 91°]} 0 11:^Jl ^-^-¥-(410)^ £ 6°fl S.*\& »}Q ^o) t *]] 2 

^^(VDD)^- #3*H=r *fl l ^i^7]]oiE( TG1 ) S |. i av 7 ] efl^^E^ 

<H31°I(500)^ a]E(MSB) g ^S>^ wjE(LSB)!- M ^ NAND 

7flol^(ND411)s)-, Zl NAND Tflo] e (ND411)^ #^-§- 2 3]*g <?]°1]°11-^1Jl 
(LEN2) ^ ti>^^ ^iJL(/LEN2H 2]sfl ^H^M _o e. #a^=. 4 2 

#^7flo]E( TG 2)<2K ^-71^^ ti]S(MSB)# ti]-^A] 7]^ ^l^El(INV411)^, ZL 
<ytHEi(INV411)^ 3 31 *S , ?l^lo]l r Al^(LEN3) ^ ZL^ Aljr 

(/LEN3H1 2\n *mq<LS. #^*Kr 3 ^TflolECTGS)^, #7} 

#3 a}E(MSB) ^ ^*>^ «]S(LSB)€- ^ feB^ *>tt NOR Tflo] e (N0R411)s+ , 
n NOR,7llolE( N oR4ii)^ ^a-g. ^ 4 eflf ^]<>floll-Ai^(LEN4) ^ zl^ 
^]J-(/LEN4)ofl ^^fl *fl<H5)°l ^3 #^*>^ *)] 4 Sl^7l]olE(TG4)* 

<103> ^7} 7^E^(600)^ n^M* ^3J*Rr 7bg-BK601)£h #7) 

n*B^(601)^ #^ #«N*Hf ^^(602)1- 3E#*H 

<io4> >g-7]«4 go] ^^ejl^ #eflA] Dfls-s]!- ^s.n.^/^B.^-7) $ 

<105> Aj- 7 ]o] ^ofl ^E|eHt #EflA] DflSEll- ^H^/^^}7] ^ & 
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<106> nj*] f E.sLZL*» A ^TfltS. aflo^ojES) ^«g-(VG)o] #7>5)JI, 

7l§ ^(IREF)7> -f-^JSMI -M^M ^n^^-S, ^ ^Q<&o] 
^SZL^o] ^^cf. efl^l^Bl <Heflo]( 50 o)^ z| Sfl ^li 3(501, 502 )*M # 

^« 3*1*1 <*^* ^^sM ssn^o] ^^^4. 

<107> Aj- 7 ] c-flolE) 7 > HO]^ ^7] # ^1§>J1, 10°]^, 1 ^Tj] 

3X5.ZZ.igol ^5]jl, Oiojig, 1,2 ^*f| <a:7)HH ^SZL^o] ^S]n} f 00 
1,2,3 3:74HH SSZL^ol ^^cf. z\ ^-^1^5. J5L5.zz.igo] ^sjs] 
^1 A ^ &&£<g 0 ] ^o}*]ji, 7]^fKIREF)l±4 € #fKlCELL)7> 

#7] fc<S=^§- 41^(400)^ *]] 2, 3 NM0S 5.^*)^ 
(NM402.NM403) ^ °J^^(INV400)^ #^(VREN)°)l S]^ S^ZL^o] f^^cf. 
<108> H]= ^Hl^r, 1 #7?HH l iSflig-g- 2,3,4 

^ll-S^-El ^^>Z1, ^1 2 ^)o]]a^ z]M^r ^is}^ 3,4 £*fl $M 

#5.JfEj T^-*M. »] 3 ^HHifr 3 Hfl*§l-g- -ffl-g ^ji, zz. nfl^l ^O^S) 

<no> ^1 i ^tHH^ -r-^ 31*]^ (501,502)* OilS ^^IJL, 

^E^(600)^ 115. ^^t.V4. o]Jf. nflS.^ ^o] ^^TflolE ^oj-(VG) 

-§- *f\ 1 ^(VrD^-S -g^*H -i(FMC)^ ^^o] >i(CREF)^ 

-g-^*! #7] 7f^-E^(600)^ #^o] efl^Ei efl o] (500)o1] 
€4. i£E] ^i(FMC)^ ^^^oj-o] 7 ]^ ^(CREF)^ -g-^ 4 
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^ el]*]^El <HEfl o l(500)^ 0°.3. *)3Ma 3) o] Ei 1- zLtfl^ -H-^W. ^7]^, av 
71 ^1 1 ^^(VrD^r 1 ^ %M -f^ ^^JacHr fejl, 2,3,4«!^ sfl^ ^ 

*ll 2 #3HH^ 7 ].^.E^(600)^ #^o] 10O.S., iSS] ^ 7flo]E ^o}. 
(VGM ^1 2 ^l^(Vr2)o.^. ^7>^ ^, ^^^Sofl o] ^-^ (CN 7fl)ol 

7> El^^Cf. -S-71 7l# cflo]^ 7 > llo]^ ^^<g = (301)7> ^ 

<g = ^o) %£]<H 7>^El^-(600)^ #^ol 5)1^]^ ^eflo](500)ofl 

^S^- 7}£-Ej ^-(600)3 ^fl3W601)7> 7l#^ cflolEi7|- HO] 

*!KJ-£ SKrHl, °H a]^^ €(FMC)^ ^^^o] 7 )§ ifi(CREF)^ 
^^rf ^ 2 #*|| i£3.*) 41^ °« IE (301)^ S2 } ^>o] 

(High)7> ^o. E ^( 600 )^ ^o] i 0 o] sl|^^E| o]^)o1(500)^ 

^€ €(FMC)^ ^-^^oj-o] ^(CREF)^ ^^iLi} ^ ^-f^ 

3 SEfe 4 eflt €3*1 ^1^^^(301)^ #§M 3.^ (Low)7> 5)<H ?>£e^ 
(600-)^ sfl*] a.^ ol5)lo](500)ofl T^E)*] 7}-g : Ei ^-(600)^1 ^fl 

^(601)7> ^>^c]-. 

^1 2 #7117} ^7fl £|^, efi*]^ o^M (500)3 z}- 3]*]^ 
(501,502)3 1,2 €#^r « sM 71^-5]^ 54 JI, i-H*l^ e| 

3! £ ^Efl# ^lsM] £4. 
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<113> *H 3 ^TlHH^r ^o. E ^(600)^ 01.3. z\}°]7\)°}^ 

% *fl 3 $.<$(VrS)<L3- f7}^l?l ^, ^^^=^1 iS ^(CN 7fl)# 

ol<>|^ #7} 7l# t-flo]B]7> 11 SEfe 10^]^ ^1^^ = (301)» -^^171^} 

^j^ofls ^^-g- #71 ^e^(600)^ #^o] efl^)^E-l o}elH(500) 

3. »^7M ^-^>7fl i^%l^-(601)7> *h^€£K 71 §^ ^H^l- 11 SEfe 10°1 
jfetl *H i&(FMC)2l -g-^^^l 71^ ^i(CREF)^ ^ 

(High)7> eil ^ #31 SIS. 21 #^o] ^ efl^l^Bl o^^l ol(500)^l 

t}. ^(FMC)Sl 7l§ 4(CREF)2l -E-^o^,} ^-o- ^ o.^ 4 

« s£3.*\ 4^ott H ^ ^30] ^ s.^-(Low)7> £H « #31 ^l^S]S2l # 

^o} 511^1 ^El ^511^(500)5. ^r^l-711 ^^-?-(601)7> S]-^^. 

<114> v\)5_2J{ O^M^ S.^ $\^°g5.7} #7] -4^* ^2} 2j;<g ^(CN)S] 

^ *r*8*}5.3. *1] 3 ^741* p^lTfl s\ZL, ell^l^Bl^ Aj-Efl^ 1,2,3 3118 
-il-^r « 71^-slol 01 jl, q-nj*l*r 4 ^*il eflt i&l-iM 0, ^ sJ4! ^ 

#31 ♦ ^lm. 

<115> ^7l<4 ^EleHf 1-EflAl DllSiell- MZL^/Bl = 5>7l ^ ^ ^l^^Sfe 

431^(2*1^) ^ 30.^ ^ -g^Sf^. ZLeiq-, 4 silt 7}x}±; ^4- 

oflS ^^-^-(600)21 tilE ^1- ^o] ^2]- ^ ^j-Tfl s>JL ( #31 3 ^1- ^ 
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2] efl >i ^4 I7fl 3" Til i3 <sKHl 2alH ojAVo^ 7> ^ fe #2flAl 



E.S,ZL^/^E. « 0 V^o]] o^]^, ^]ig ^ A] <g ^.TflSf Eflx)iEio]] ^ ^ 

€ °l3l cflolEil- aliE^>^ ^ <S = fe 

^ ^a. #<a ^ ^ojEi ^#tb <£-LH] 3*>*l &ji 

-M^ofl ^ #7] Eflf #hJ) 3)^0} ^^g. 5)1^1 

^H, "115.^ ^ vflofl ^o. ^ ofl^ # - ^ oloj ^A]ofl ^S1S|^ ^ ^ 
» ^ Cl]o]Ei ^e] ^-§r ^>Al 71^ ^Cf. 
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Wtt 11 

Sia^i eflM Sfl#sKf- cflo]Ei# e^liEll *\ #*}^- $)<>}*] 
^e^ofl 1 ^l7>^r ^ ^7] ^^eH 31 °1 

*ll l 31*1 ^sls, -R-*l*}^, *l) l 3Hb]7} °f\i M-^^l *0s.e| €^ 

01 0^7}- Tfl l Hfe- ^1 2 cfloj^o] ^| i ^ 2 TflS-S] ^2) ^-Mfe ^71 

c-flo-|E-]7> *)1 1, *fl 2 SE^r X| 3 HME^ *11 1, 2 SE^r *ll 3 4^ ^ 

-f^Tr ^"71 ^ 3\ S# ^.SAl^ £-1} *}<y-gr -ft-7l*H, ^11 1, ^1 2 1 3 
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2] 

<#7) Z\] 1 C-llo]E^ 11°) ul, % 7 ] A] 2 KMJL, ^"71 *\] 3 E} 

OlolJl, s&7] *\] 4 31 o] &\ 00^1 ^ ^<LS. is}±r <>l-§-^ ^ 

E^efl^ #eflAl pflael ^szi^ « 0 >^. 
3] 
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